Connect the burette with a small beaker (H) of diluted sulphuric acid (1:4) by a bent tube (F) filled with water. Be sure there are no air bubbles in any of the connections. (The clamp (G) holds the water in the arms of the tube while the connection is made.) Remove the clamp (G) of the tube and pinch the clamp (D) of the burette and allow the acid of the beaker (H) to flow in. Close the clamp and allow the apparatus to cool to room temperature. Again pinch the clamp. Disconnect the tube (F).r M Measure the length of the liquid column. Invert the tube and measure the length of the gas column. The sum of these lengths is the length of a chlorine column of uniform diameter whose volume is the original volume. Examine the gas.
As the volume of chlorine used up is equal to the volume of hydrogen furnished by the ammonia, and the nitrogen originally with this hydrogen is the remaining gas, the ration is easily seen.
Students easily determine the ratio correct to 5 mm. of nitrogen, using a burette, and often much more accurately.
Olivet College, Olivet, Mich. The problem of successfully filling a barometer tube with mercury is one which has caused difficulty to many teachers, and the following method, which has been successfully used many times, may be found helpful.
The tube, about eighty centimeters long and at least six millimeters in diameter, is sealed at one-end and then placed in a vertical gas pipe an inch or more in diameter provided with a cap or plug at the lower end. The gas pipe is then filled with sand, leav-School Science anb flDatbematics ing the barometer tube projecting about an inch from its center.
A short piece of large glass tubing is fitted to the upper end of the barometer tube with a rubber stopper. Pure mercury is now poured into the barometer tube and allowed to stand at a height of an inch or more in the large tube at the top. Four or five Bunsen burners are clamped at various heights beside the gas pipe and the whole thing heated till the mercury has boiled for some minutes. A piece of iron wire worked up and down in the tube aids in removing the air bubbles. After the whole apparatus has cooled the tube may be removed and inserted in the usual manner. The height of the mercury in the tube will be found to differ very little from the reading of the standard barometer.
A NEW FORM OF CELL.
BY WALTER P. WHITE. Carnegie Institution Geophysical Laboratory, Washington^D. C.
The story is tolerably well known of the diagram of an impossible iceberg, published some years ago in a text-book of high rank. It may have been a rational diagram, shortened to save space, or an out-and-out blunder in the beginning. At any rate, it was unthinkingly copied by other high authorities., until it attained a position on the cover of a widely used work.
The tendency to copy mistakes and anachronisms is often seen in apparatus among others, in the case of the bichromate, plunge, or Grenet batteries. These batteries usually consist of a flat zinc plate, set between and close to two carbon plates. The numerous disadvantages of this plan are easily seen. The zincs are awkward to handle, and unnecessarily difficult to amalgamate. When worn out, as they very frequently are, their replacement is troublesome and expensive. And especially, the surface exposed to the solution is too large, so that there is more local action than there need be. This is wasteful, and the solution needs frequent renewal.
The reason for the inconvenient construction is, of course, plain enough. The resistance is thereby made very small. The exceedingly low resistance, however, is not necessary, and is by no means worth its cost. This is due to the fact that it is polarization which forms the effective limit to the current in these
